Phosphorylation of p53 by LRRK2 induces microglial tumor necrosis factor α-mediated neurotoxicity.
Leucine-rich repeat kinase (LRRK2), a major causal gene of Parkinson's disease (PD), functions as a kinase. The most prevalent mutation of LRRK2 is G2019S. It exhibits increased kinase activity compared to the wildtype LRRK2. Previous studies have shown that LRRK2 can phosphorylate p53 at T304 and T377 of threonine-X-arginine (TXR) motif in neurons. Reduction of LRRK2 expression or inhibition of LRRK2 kinase activity has been shown to be able to alleviate LPS-induced neuroinflammation in microglia cells. In this study, we found that LRRK2 could also phosphorylate p53 in microglia model BV2 cells. Transfection of BV2 with phosphomimetic p53 T304/377D significantly increased the secretion of pro-inflammatory cytokine TNFα compared to BV2 transfected with p53 wild type after LPS treatment. In addition, conditioned media from these transfected cells increased the death of dopaminergic neuronal SN4741 cells. Moreover, such neurotoxic effect was rescued by co-treatment with the conditioned media and etanercept, a TNFα blocking antibody. Furthermore, TNFα secretion was significantly increased in primary microglia derived from G2019S transgenic mice treated with LPS compared to that in cells derived from their littermates. These results suggest that LRRK2 kinase activity in microglia can contribute to neuroinflammation in PD via phosphorylating p53 at T304 and T377 site.